Introduction
Climate variability creates risk in rainfed farming. Risk in turn discourages investment by farmers, governments and development agencies. For instance, in dry regions recurrent droughts debilitate and destabilize poor, agricultural-based societies, and contribute to land degradation by reducing vegetative cover and water supplies. Drought triggers the exploitation of diminishing resources in order to survive (Cooper 2004) . Climate change caused by global warming is likely to increase the frequency of climatic extremes in the future and result in changes in cropping practices and patterns over time and space.
If climate variability could be predicted in advance, it would help societies prepare for and cope with the resultant shocks. As well, since drought is a trigger for desertification, better drought prediction and monitoring could help prevent land degradation. This chapter first identifies some key institutional mechanisms of the Consultative Group on International Agricultural Research (CGIAR) for carrying out research to use climatic information in improving agriculture. It then reviews efforts through these CGIAR institutional mechanisms and individual center efforts on climate prediction and adaptation to climate variability, indicating some research highlights and future directions. The CGIAR center's strengths and weaknesses in climate-related work and synergies for potential partnerships are identified, principally with the national agricultural research systems (NARS) and advanced research institutes (ARIs).
CGIAR Inter-Center Initiatives
The 'Oasis' partnership is the CGIAR's initiative to provide research support to the United Nations Convention to Combat Desertification. Oasis engages seven CGIAR centers, many NARS, UN agencies (UNEP, UNDP, FAO), civil society organizations (IUCN, WWF), NGOs, and ARIs.
Oasis catalyzes innovative research-for-development partnerships among agricultural and meteorological institutions, and with agricultural stakeholders in the public and private sectors. Oasis is currently studying local methods and indicators of drought and desertification, and coping methods, as well as science-generated indicators and new or improved adaptation strategies.
The Desert Margins Program (DMP) is a collaborative effort among nine African countries that include the margins of the deserts that encircle sub-Saharan Africa: Botswana, Burkina Faso, Kenya, Mali, Namibia, Niger, Senegal, South Africa and Zim-babwe. Rainfall is low and unreliable in these countries. The goal of the DMP is to help these countries arrest land degradation through more sustainable practices and systems that improve livelihoods. The DMP pursues this goal through partnership-based research-for-development activities, demonstration to farmers, and capacity building.
The DMP countries are assisted by five CGIAR centers: ICRAF, ICRISAT, IFDC, ILRI and TSBF-CIAT. In addition, three advanced research institutes from the developed world contribute their expertise in specific areas (CEH, CIRAD and IRD). Regional networks (ASARECA, CORAF, and SADC-FANR) and non-governmental organizations are also core participants.
The DMP is currently executing a major GEF/UNEP project to arrest land degradation, with particular emphasis on indigenous knowledge. This includes local methods and indicators of drought prediction, as well as indicators of drought, and coping methods.
The Virtual Academy for the Semi-Arid Tropics (VASAT) is positioned as a coalition of sources to promote knowledge-sharing in South Asia and sub-Saharan Africa. The coalition membership, which is non-formal, ranges from IARCs and NARS to community-based or rural NGOs. Activities presently take place in both West and Central Africa as well as in South Asia. Lead partners include the Desert Margins Program, along with the ICT/Knowledge Management program of the CGIAR. The Commonwealth of Learning, an inter-governmental organization that promotes non-formal learning, is a key advisor.
VASAT aims to develop climate literacy and drought preparedness among rural communities, development workers, service providers, policy makers, and other strategic sectors through the integrated use of information and communication technology (ICT), open distance learning, and other communication media. It will also communicate information on climatic trends like monsoon behavior and methods of drought management for community mobilization and disaster preparedness.
7.3

Getting a Grip on Variability
Early CGIAR center work by Virmani et al.(1982) documented climatic trends in different regions in India and analyzed their implications for agriculture. This was followed by Sivakumar's seminal work in West Africa (Sivakumar 1988) on predicting variability in the length of the growing season and in soil water content to support crop growth. More recently, this baseline information was used to simulate crop yields in response to different climatic scenarios, e.g. Matthew et al. (1995) and Virmani and Shurpali (1999) . In addition, microclimatology work was undertaken to forecast disease and pest incidence such as in Anantapur region, India (Virmani and Shurpali 1999). A third step was to relate these models to economic consequences, and generate policy and technology recommendations (e.g. Harris and Robinson 2001; Shapiro et al. 1993 ).
Improving Analytical Tools for Monitoring Drought and Desertification
A dearth of effective, practical tools for assessing and monitoring drought has constrained the fight against desertification. Oasis is fostering the use of quantitative and analytical methods for direct measurements of ecological processes such as evapo-
